Coordination complexes of copper(11) phosphate and arsenate with ethylenediamine and propylenediamine have been prepared. The general molecular formulae are shown to be [CuL,], (PO,), and [CuL,],(AsO,),. Infrared and visible absorption spectra show bands in the vicinity of 3300 cm-I and 16000 cm-I, respectively.
SHORT COMMUNICATIONS
Discussion AU complexes show a sharp absorption band in the vicinity of 3300 cm-1, which is assigned to the NH-stretching vibration. In free aliphatic amines the band occurs a t 3400 cm-l. This negative shift of frequency is because of the coordination of the amine to the metal atom, thus resulting in the formation of a highly covalent M-N bond, which weakens the NH bond ordere2
The arrangement of any four groups around a copper(11) ion has usually been found to be planar. The stabilizing energy as calculated by the energy level diagram is greater for a square planar than a tetrahedral structure, and hence it is evident that unless ligands possess sufficient steric repulsions which can balance the decrease in crystal field stabilization energy, the tetracoordinated complex will not take a tetrahedral configuration. However, although such an arrangement is known3 to occur in the case of CuC1;-, the planar configuration is the usual one.
These complexes which are blue-violet in colour, dissolve in water to give blue solutions, which exhibit a single maximum in the vicinity of 16000 cm-1. The position of this maximum depends on the intensity of the ligand field around the metal. Thus for [Cu(H,0),I2+ ion the maximum is observed at 12500 cm-l. The successive replacement of water ligands by amines shifts the maximum from 12500 cm-I to 16660 cm-l for [Cu amine412+. This hypsochromic effect is due to the stronger ligand field environment produced around the metal which causes the absorption maximum to shift from far red to the middle of the red region of the spectrum. Svatos, G. F., Sweeny, D. RX., Mizushima, S., Curran, C., and Quagliano, J. V., J. Am.
chem. Soc., 1957 , 79, 3313. Felsenfeld, G., Proc. R. Soc. A, 1956 Conductance (mho) NH stretching frequency (cm-l) h'egative shift with respect to amines (om-l) 
